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摘  要 










与野生型 HAT 相比，HAT 突变体的乙酰转移酶活性发生变化，这说明 PCAF 的二聚化
对其乙酰转移酶活性起到调节作用。总之，一系列实验证明获得的 PCAF HAT 在溶液
中主要以单体形式存在，少数以二聚体形式存在。 
腺病毒 E1A 含有 N terminus、CR1、CR2 和 CR3 四个 motif。E1A 的前 60 个氨基
酸残基可以与 PCAF 和 p300/CBP 相互作用。我们发现 E1A 的 N 端区域（EN）和 CR1
这两个 motif 可以能够独立结合 PCAF HAT 和 p300，而且完整的 CR1 区域才能较好地
与 PCAF HAT 结合。EN 和 CR1 能够更有效地结合到 p300 上。体外乙酰化实验证实 EN
和 CR1 还能够独立促进野生型 PCAF，而且 E1A 对 PCAF HAT 的调控还受到二聚化状
态的影响。此外，PCAF 具有 N 端延伸区（NER），它能够抑制 HAT 对组蛋白 H3 的催
化活性。综上所述，EN 和 CR1 都能与 PCAF 和 p300 发生相互作用，且 PCAF 乙酰转
移酶的活性可能受到其自身二聚化、NER 区域和腺病毒 E1A 的调控。 
E1A 结合 p300/CBP 后能够阻断 p300/CBP 与 PCAF 复合体的形成，进而影响宿主
细胞的生物学功能。通过解析 PCAF HAT 和 E1A 复合体以及 p300 和 E1A 复合体的结


























































p300/CBP and p300/CBP associated factor (PCAF, also known as KAT2B for lysine 
acetyltransferase 2B) are histone acetyltransferase (HAT), which acetylate histones and 
nonhistone proteins to regulate transcriptions of specific sets of genes. Like the most classical 
transcriptional coactivators, p300/CBP and PCAF can also bridge the transcriptional factors 
to the basal transcriptional complex to enhance the appropriate activities of genes during 
various physiological processes, such as cell cycle, apoptosis, and carcinogenesis.  
The structures of PCAF/Gcn5 HAT domains have been solved in the last decade. Here 
we have found that PCAF acetyltransferase (HAT) domain forms two dimeric structures that 
have not been previously described. Its dimerizations are mediated by either four-helical 
hydrophobic interactions or a ß-sheet extension. The mutations in PCAF HAT domain that 
disrupt one or both interfaces decreases PCAF dimerization as shown in our chemical 
crosslinking experiments, consistent with our structural observations. Our pulldown, static 
light scattering and dynamic light scattering data further indicate that PCAF HAT may exist 
as a dimer in solution when at proper concentration. We have also found that wt HAT has 
slightly better Kcat than those PCAF mutants, suggesting that the dimeration of PCAF may 
play a role in enzymatic efficiency. In summary, our series of experiments implicate that 
PCAF HAT domain is able to form a dimer in solution. 
Adenoviral oncoprotein E1A has four motifs, including N terminus (EN), CR1, CR2 and 
CR3. A fragment of the first 60 amino acid residues, which has EN and CR1 motifs, has been 
shown to directly interact with PCAF and p300/CBP Cysteine-Histidine rich domain (CH3). 
We demonstrate that the EN and CR1 motifs can independently interact with PCAF and p300 
while EN is significantly stronger binder. For the CR1 a complete motif is required for the 
maximal PCAF binding. The EN and CR1 can both bind to p300 CH3 domain more 
efficiently than PCAF HAT. In Vitro acetylation assay shows that EN and CR1 can also 
independently stimulate the acetyltransferase activity of PCAF on histone H3, and the PCAF 














and CR1 motifs can independently interact with PCAF and p300, and the acetyltransferase 
activity of PCAF may be regulated by the dimerization of HAT domain and the viral protein 
E1A.  
In summary, the analyses of PCAF HAT and E1A complex or p300 and E1A complex 
structures have furthered our understanding on the interactions of E1A with PCAF and p300, 
in particular on regulations of E1A to PCAF/Gcn5 histone acetyltransferase activity. We are 
actively working on crystal structures of these complexes, which may provide solid structural 
bases for inhibitor designs to target p300/CBP and PCAF/Gcn5 molecules in cells.  
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